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SNAP-IN DISK AND OVERLOAD CLUTCH WITH A SNAP-IN DISK 

Background Information 

The present invention Is directed to a detent disk and an overload coupling with a detent 
disk according to the definition of the species in Claim 1 and Claim 8. 

5 Hand-guided machine tools such as rotary hammers and percussion hammers are 
usually equipped with an overload coupling that serves to protect an operator and the 
machine, and is designed to limit the maximum torque applied to the machine and to 
protect the drive from short-circuit operation or overload. This is brought about, e.g., by 
interrupting the rotary motion of the hammer tube, it being possible for torque to be 

10 transmitted by a spur gear transmission, the spur gear of which is connected by a 
separate detent disk with the hammer tube in a form-fit, non-positive and/or friction- 
based manner. Torque is usually transmitted between the spur gear and the detent disk 
using rolling elements or cams in the form of a claw clutch or using friction elements. 
These types of couplings require an axial preload, which is realized using compression 

15 springs or disk springs, which requires that the hammer tube absorb the forces axially. 
For this reason, the axial position of the detent disk Is limited by a stop on the hammer 
tube, which can be designed, e.g., as a collar, profile, snap ring or the like. The detent 
disk must also be the overlatching contour and/or the receptacle for rolling elements. A 
small, compact design is required since installation space in rotary hammers is often 

20 very limited, and because the overload coupling is often located in a path that 
determines the overall length. 

Advantages of the Invention 

The present invention relates to a detent disk for an overload coupling, in particular for a 
25 machine tool. It is provided that the detent disk have a shape designed using powder 
metallurgy. The shape of the detent disk and/or its detent-disk body can be reproducibly 
defined by using a mould to manufacture them. Contours, surface profiles, inner and 
outer diameters and the like are defined by the mould and can be transferred to the 
detent-disk body during manufacture. 
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Detent disks which are common today are cost-intensive and laborious to manufacture. 
They are created either by using a material-removing process on solid material or by 
machining a semi-finished product. Additional machining work is often required to create 
a rotary driving device, e.g., a hammer tube. In contrast, the proposed detent disk can 

5 be manufactured easily using powder metallurgy, e.g., as sintered compact, or using an 
injection-moulding method, e.g., an MIM (metal injection moulding) process. The shape 
and geometry of the detent disk are reproducibly defined in the manufacturing process 
using a mould. As such, there exists a great deal of freedom in terms of shape. Uniform 
material wall thicknesses can be attained, even when the geometry is complex, and a 

10 compact, solid component can be created. The detent disk advantageously has an 
outer diameter with a contour that can vary in terms of shape. This makes it possible to 
increase durability while keeping the material wall thickness the same. The material wall 
thickness can be reduced for a given durability, which results in a savings of weight, 
material usage and costs. 

15 The detent disk is preferably annular in shape and, in particular, has a substantially 
uniform material wall thickness. 

In a favorable refinement, at least one driving device for driving in a rotary manner is 
formed on an inner circumference of the detent disk. Advantageously, a plurality of 
driving devices is distributed around the circumference. The one or more driving devices 
20 can be configured as tangentially-located driving pockets, in which driving pins can 
engage. As an alternative, bearing receptacles can be provided, in which bearings can 
engage. A driving profile is another feasible design of a driving device. The one or more 
driving devices can be selected as is suitable for a particular hammer tube. 

Favorably, the detent disk has a durability-enhancing outer contour on its outer 
25 diameter, by way of which a stable and compact detent disk can be created. 

In a favorable refinement, the detent disk can be provided with detent cams and/or 
recesses on its front face for accommodating rolling elements on the front side. The 
detent cams and/or recesses and the one or more driving devices are preferably offset 
relative to each other around the circumference. 



This enables a particularly small, compact design. If the detent disk is located in an 
overload coupling in a path of a machine tool that determines the overall length, an 
advantageously short overall length of the machine tool results. 

An overload coupling is also provided, in particular for a machine tool, it being possible 
5 to Interrupt transmission of torque from a drive unit to a tool using a detent disk. It is 
provided that the detent disk have a shape designed using powder metallurgy. The 
detent disk is stable and can be manufactured reproducibly with any shape, thereby 
resulting in the compact, reliable overload coupling that can be easily adapted to 
various configurations, of a hammer tube in particular. A high degree of reproducibility 
10 of the detent disk is made possible by the fact that it is manufactured using a mould. 

A compact, small design results when the detent disk includes - preferably on its front 
face - detent cams and/or recesses for accommodating rolling elements which engage 
in a spur gear of a spur gear transmission, a toothed gearing of the spur gear and the 
detent cams overlapping each other in the axial direction. 

15 When the detent disk includes, on its inner diameter, at least one driving device for 

establishing a rotary-driving connection with a rotary-driving means and/or a percussive- 
driving means, preferably a hammer tube, a reliable rotary driving motion can be 
attained with a rotary and/or percussive drive. 

When the diameter of the detent disk at its circumferential outer contour - in the region 
20 beyond the detent cams - is similar to that of a root circle of a spur gear toothing of the 
spur gear, the result is an advantageous and reliable system for transmitting a release 
torque with a large amount of overlap between spur gear and detent disk. 

With one method, it is proposed that the detent disk be formed using a mould-based, 
powder metallurgical method. Preferably, the detent disk can be formed by a sintered 
25 detent disk body or by a detent disk body manufactured using an injection-moulding 
method. Shaping by using a material-removing process on solid material or machining a 
semi-finished product can be eliminated. 
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The present invention is preferably suited for use with machine tools, in particular hand- 
guided nnachine tools, which are drivable in a rotating and/or percussive manner, e.g., 
drills, impact drills, rotary hammers, chisel hammers and the like. 

Drawing 

5 Further embodiments, aspects and advantages of the present invention also result 
independently of their wording in the claims, without limitation to generality, from 
exemplary embodiments of the present Invention presented below with reference to the 
drawing. 

Figure 1 shows a side view of a section through a rotary hammer in the region of a 
10 preferred overload coupling with a preferred detent disk; 

Figure 2 shows a detailed view of the overload coupling In Figure 1 ; and 

Figure 3 shows a preferred detent disk from Figures 1 and 2, in detail. 



Detailed Description of the Exemplary Embodiment 

15 Figures 1 through 3 show various views of a preferred detent disk 10 in the installed 
state, and the details of a preferred overload coupling according to the present 
invention. 

The side view in Figure 1 shows a section of a preferred rotary hammer with a rotary 
and/or percussive drive 20, configured as a hammer tube, in the region of Its overioad 

20 coupling, shown in a sectional view. A compression spring 23, a spur gear 18, and 

detent disk 10 are located on hammer tube 20 and are supported across the diameter of 
hammer tube 20. Hammer tube 20 serves to induce rotational motion in a not-shown 
tool. Detent disk 10 is pressed by a compression spring 23 against a snap ring 22 and, 
therefore, against hammer tube 20. Compression spring 23 is pressed forward, in the 

25 direction of the tool (not shown), by a supporting ring 19 and a snap ring 21 . As a result, 
an axial force is introduced into hammer tube 20. 
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Detent disk 10 is driven in a rotary manner witli hammer tube 20 via tangential driving 
pins 24, wliich are embedded In driving devices 14 - configured as tangential pocl<ets - 
on the inner circumference 12 of detent disk 10 and/or its detent-disk body. 

Annular detent disk 10 includes detent cams 15 on its front face 13. Detent cams 15 
5 engage in spur gear 18 of a spur gear transmission, a toothed gearing of spur gear 18 
and detent cams 15 overiapping each other in the axial direction, which results In an 
advantageous overiap of functionality. 

Detent cams 15 on front side 13 of detent disk 10 and driving devices 14 configured as 
transverse pockets are arranged in an alternating pattern in the circumferential 
10 direction, thereby resulting in a maximum driving surface of detent cams 15. 

Detent disk 10 has a durability-enhancing outer contour 17 on its outer diameter. 

The depth of engagement of detent cams 15 in spur gear 18 is limited by the root circle 
of spur gear 18 and the necessary remaining wall thickness. This difference can be 
used to advantage in the design of detent disk 10 - which is adapted for powder 
15 metallurgy and is appropriate for sintering, In particular - and makes it possible to 
create a stable detent disk 10. Detent disk 10 has a substantially uniform material wall 
thickness, as shown in Figures 2 and 3. The wall thickness of detent disk 10 above 
driving devices 14 designed as transverse pockets is comparable to that at detent cams 
1 5 are staggered around the circumference. 

20 The release torque of the preferred overioad coupling is Introduced into hammer tube 
20 by tangential driving pins 24. This release torque Is absorbed by the stepped shape 
of detent disk 10. To this end, the shape of detent disk 10 is selected such that outer 
contour 17 beyond detent cams 15 has a diameter similar to that of a root circle of a 
spur gear toothing of spur gear 1 8. 



